This paper reports on the strain dependence of the Landau-Placzek ratio (LPR). This, together with the known temperature dependence of the LPR and the Brillouin frequency dependence on strain and temperature, may be used to form the basis of a combined distributed strain and temperature sensor.
Introduction: Previous work
has demonstrated the application of the LPR for temperature compensation in distributed strain sensing. This paper reports on the theoretical explanation and our measurement of the strain dependence of the LPR. With this knowledge of the LPR and the Brillouin frequency shifl with temperature and strain [2] , a combined distributed temperature and strain sensor is possible.
Theory: The dependence of Brillouin intensity with strain is given by [3] :
where IR and IB are the respective Rayleigh and Brillouin intensities, T, is the fictive temperature, T is the ambient temperature and B, is the isothermal compressibility. The acoustic velocity, v, , is given by:
where, E is the Young's modulus, u is the Poisson ratio and p is the density of silica. The
Young's modulus of silica varies with strain according to the equation [4] :
where, E, is the Young's modulus at zero strain and E is the tensile strain applied to the fibre.
Substituting (2) and (3) into (4) and assuming that the Poisson ratio is independent of strain, yields:
where k, = T/T, and k, = E, B&l-u)/((l+u) (1-2~)). shows the theoretical result using equation (4) and data from reference [3] . A strain coefficient, defined as the percentage change in the Brillouin intensity has been determined to be K, = -(9.03 f 1.90) x lOa %/ustrain and hence the percentage LPR change per microstrain, LP&= (9.03 f 1.90) x lOA %/ustrain; the Rayleigh intensity being independent of strain. Fig. 4 shows the LPR versus ustrain plot.
Conclusion:
The LPR as a function of strain has been measured and found to be LP&= (9.03 f 1.90) x lOA % @train which agrees closely with the theoretical value of 
